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0 Built Uquld detergent compositions. ; 



® Uquld laundry detergents comprising at least one ethoxylated oonlonlc surfactant at least one aikyi 
polyglycoslde and at Isast one detergent biwldof display excellent Shelf stabiilty. notwithstanding the fact that 
such compositions contain from 20 to 50 percent by weight of biillder and from 5 to 22 weight percent by 
efhoxytated nonionic surfactant .... 
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BUILT LIQUID DETERGENT COMPOSITIONS . 

lUs invention relates to built liquid detergent compositions fat laundry and general ^purpose appfica- 
tions which exhibit staialtlty against phase separation. 

Bum liquid detergent oomposftigns are popular with consumer* fc»ecau5e they are easy to ^re, 
dtepdnse and measure and do not ca]<e as some granular detergent products are apt to do wlien stored for 

9 lengthy periods ot lime or become cSamp. A major disadvantage of bulit iiqtM detergent compositions has 
been Ihsir cost in compartson to ttie granular products. The cost of bunt liquid detergents Is exacerljatad 
because of tf^ difficuities encountered in preparing homogeneous buitt Hquld detergent compositions. ' 

The current commercially available built liquid detergent compositions typically contain one or more 
synthetic detergents and an inorganic builder^ such as potassium polyphosphate, In an aqueous medum. 

10 On© major problem encountered in formulating built liquid detergent compOsitJOns is tbe difficulty of 
including in a concerrtrsied ^iutlon sufTident detergent and builder to provide the perfomiance expected of 
a product intended for washing soited dottiing and other household chores. Attempts to combine the 
detergents and builders at effecSve levels in a homogeneous fiquid system have resulted in the develop- 
ment of compBcated formulae with targe numbers of ingrsdiertts. Including inactive cleaning Higredienta 

IS such 38 hydrotropest polymeric stabilizers and thickeners in these formuiations. These kiactive cleaning 
• ingredients contribute little, if any» to itie performsnoe of the liquid detergent and, in tact, ere sometimes 
deleterious to cleaning performance. They do increase the cost of the formulation and their use ts jusHfied 
only If it results in higher concentrations of detergent and tiuilder rn flte solufioR. 

In accordance with the present invention^ there is provided a liquid built laundry detergent composition 

20 In which a high percentage of a nonionic surfactant can be incorporated with a high percentage of detergent 
builder without phase separaiion. Further, this is unaxpectedly ecoomplished with a matsriat which is on 
active cleaning agent According to the present invention* a liquid detergent composition comprises from 5 
to 22 percent by weight of at least one ethoxylated nonionic surfactant, from 3 to 11 percent by weight of at 
least one alky! polyglycoside end from 20 to 50 weight percent of et feast one detergent builder, and soft 

25 water. 

The principal ingredients of the built liquid laundry^ detergents of the invention include at least one 
builder, at least one ethoxyiated nonionic surfactant and at least ^e polyalkyl glycoside. These principal 
ingredients are. included in the liquid detergent oomposlfions in the following ranges: 



so 


ingredient 


.Range 


Preferred 
i=lange 


Bestft/Iode 




Ethoxyiated nonionic 


5-22% 


5-12% 


7% 




Alley! polyglycoside 


3-11% 


4-9% 


7% 


ss 


Builder 


20-50% 


30-45% 


35-45% 



The AlkyI PoiyglycosWes 



The aikyi polyglycosldes which are err^ployed as a cosurfactant In this Invention are preferably those 
having a hydrophobic group containing from at>out 6 to 30 carbon atoms, preferably from about 10 to 16 
carbon atoms and a polysaccharide, for example, a! polyglycoside* hydrophyllc group oontaintng from about 
1-i/St to about 10> preferably from about 1-1/2 to about 3» and most preferably from about 1.B to about 2.7 
Sdoeharidd units. These materials are Imown as surfactants, but are not known as compatabtllzsfB for 
ethoxyiated nonionic surfactants and detergent builders as they also function in the present invention. 

Reducing saccharide containing 5 or 6 carbon atoms can be used, for example, glucose, lactose and 
galactosyl moieties can substrtut© for the glucosyl moieties. Optionally, the hydrophobic group can Ido 
attached at the 2, 3, 4, etc positions, thus giving a glucose or galactose as compared to a glucoside or 
galactoslde. The intersaccharldo bonds can t>e, for example, between the 1 position of the additional 
saccharide units and the 2-, 3-, 4- and/or 6 positions on the preceding saccharide units- Optionaliy, there 
cen be a polyaDcylene oKide chain jtmiing the hydro-phobic moiety and the polysaccharide moiety. The 
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pfBiemd alkdxicle h ethylene oxide. Typicsil hydrophobic groups include alkyl groups, ©Ithar saturated or i 
unsaturated, branchdd or unbranched contaaning from about 6 to about 18. preferably from 10 to 16 cart)on I 
atoms. Preferably, the alkyl group is a straight chain saturerted alkyl group. The alkyl group can contain up | 
to 3 hydroxy groups and/or th& polyalkbxide chain can contain up to about 10. preferably less than 5, most ] 

5 preferably 0, alkoxide moieties. Suitable alkyl polysaccharides are txrtyl. nonyl decyl, undecy^, dodecyl, ■ 
tridecyl. tetradecyl, pentariocyl, hexadecyi. heptadecyl and octadocyl, dl-, tv. tefra-, penta- and hex- • 
aglucosldes. gaiactoades, .lactoses, lactosides. glucoses, fructostdas^ fructoses andAwr galectoses. Suitable [ 
^rrUxtures include coconut alkyl, dh. trf-» tetra- and pentBgluoosidaa and tallowalkyi tstra^. penta- and . ; 
hsiXBglucoskjes. ■ 

70 The preterred aDcyl polyglycosldes hava the forrnula j 
RO(CnHWO)t(fllycosyi)x 

wherein R Is selected from the group consisting of alkyl. aDcyl phenyl. hydnDxy alkyl. hydroxy alkyl phenyl 
and mhctures thereof in which said alkyl groups contain from about 10 to 18. preferably from 12 to 14 
carbon atoms: and Is 2 or prelsrably 2, t is from 0 to 10, preferably 0; and x is from 1-1/2 to 10, j 

16 preferably from l/z to 3» most preferably "from abcwjt 1.6 to about 2,7. The glycosy) Is preferably derived 
from glucose. To prepare the compounds, the alcohol or alkylpolyethoxy alcohol may be formed first and 
then reacted with glucose, or a source of glucose to form the glycoside (attachment at the 1- position). The 
additional glyoosyl units may be attached between their 1« position and the precedir^ glycosyl units 2-. 3-. 
4 aid/or & poslfion, preferably' predominantly 1ha 2-posnion. • - ^ - ^ ~- v . - ■ 

no . . 

•• . • Nonionic Surfactants • 

25 ' The athoxylated nonionic surfactants which are suitable for use In the present Invention include surface 
activ© or detergent compounds which contain an organic hydrophobic group and a hydnophylio group which 
15 a, reaction product, of. .a solubifizjng group, such as carbo)cyI, hydroxyl. lHol» amide or..amin.e wjth..an 
alkyleno oxide, such as ethylene oxide or propylene oxide or the poly hydration, product thereof, such as 
polyethylene glycol and polypropylene glycol. Representative of such nonionic surfactants are: >. • ■ • 
so 1. The polyethylene oxide condensates of alkyl . phenols. These compounds include the condensa^on . 
product of alkyl phenols ha\/ing from i to 15, pruferably 6 to 12 carbon atoms in a straight chain or 
• branch, chain configuration with from 4 to preferably 4Ato 18,. moles of. ethylene oxide par mole of 
^Ikyi phenoL The. alkyl substituents in such compounds can be derived, for example, from polymerized 
polypropylene, dtisobutylen© and the like. Exarnples of compounds of tt«s type include nonyl phenol 

35 - ....Qonden5ed..witKabout^J5.m9la5pf etiiylene.oxlde.^ p^eDOl: ^iodecyl.p^erK>.l condensed 

. with about 12. moles of ^hylene oxide per mote of phenol: dlnonyl phenol condensed whh aboixr 15 
moles of ethylene oxide per mole or phenol. Commercially available nonionic surfactants of thia type 
Include Igepal 00-630. mariceted by the GAF Corporation, and Trftoo x-45» X-114, X-iOO and X'102. all 
marketed by the Rohm & Haas Company. 
40 2. The condensation products of aliphatic alcohols and thiols with from 1 to 25, preferably 5 to 16, molss 
of ethylene oxide. The alkyl chain with the aliphatic alcohol or thiol can either be straight or branched, 
. primary or secondary and generally contain from about B to 22 carbon atoms. Examples of such 
9thoxyiat9d alcoTiois include th^ condftnsaetion products of myristyl alcohol condensed with about 10 

, . . moles of ethylene oxide per mole of alcohol; and the condensation product of about 9 moles of ethylene 

45 oxide with coconut alcohol (a mbrtuVe of fatty alcohols with aikyl chains varying In length from 10 to i 4 
carbon atoms). A representative athoxylated thiol is the condensation product of a Ci^ tertiary thiol with 
about 7 moles of ethylene oxrde per mole of thiol. Examples of commercially available nonionic 
surfactants of this type Include Tergltgl IS-S-O, marketed by Union Carbide Corporation; Neodol - 45-9* 
Neodol 23-6.5. Neodol 45-7 and Neodol 25-7, mar1<eted by Shell Chemical Company. Kyrp EOB, 
50 marketed by The Proctor & Gamble Company and Alcodet ethoxylated thiols marketed by Alcolac 
Consoration. The ethoxylsled alcohols and tlMols are currently preferred nonionic surfactants. 
3, The condensation prxidLicts of ©thylene oxide with a hydrophobic base formed by the condensation of 
propylene oxida with propylene glycol. The hydrophobic portion of these compounds has a molecular 
■weight from about 1500 to 1800 and exhibits water Insolubility. "The additron of polyoxyethylene moieties 
65 to this hydrophobic portion tends to increase the water solubility of the molecule as a whole, and the 
Bquid character of the product is retained up to the point where the poly oxy ethylene content is about 
50% of the total wdgfit of the condensation product which corresponds to condensation of up to about 
40 moles of ethylene oxide. Bcamples of compounds' of this type include certain of fhe oommerclady 
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ava9abte Phironic surfactants^ marketed by Wyandott Ohem'ical Coiporation, 

4, IhR condenssBon producto of ethylene oxide with a product resulting from the reaction of propytene 
Gxide and ethylene diamine. The hydrophobic moiety of these products consists of the reactian product * 
of ethyiene dl^ne and excess propylene Qxidei the moiety having a molecular weight from about 2500 
'5. to 3000, This hydrophobic moiety is condensed wtth ethylene oxide to tii© extent that the condensation 
product contains from about 40 to ^% t>y weight of poiyo)cyethylene and has a molecular weight from 
about 500O to 11000. Examples of this typs of nonioruc surfactant include certain of the commefdally \ 
available Tectronic compounds marlcebed by Wyandott Chemtcel Corporstlon. 

70 

Builders 



The buitt detergent compositions of the invention also contain from 20 to 50%, preferabiy front 30 to 

7S 45%. and more preferably 35 to 45% by weight of a detergency builder, especially a water-soluble - 
Inorganic or organic electroiyte, Prefen'sd electrolytes Include the common alicaline polyvalent caidum (on 
sequestering agents. The builder can also include water-insotuble calcium tonic exchange materials. ' 

NonlimHing examples of suitable watd^-soluble inorganic detergem builders include alkaline metal 
carbonates, borates, phosphates, potyphosptiates, bncarbonates. diicates. sulphates and chlorides. Specific 

20 examples of such satts include sodium and potassium tetraborates, pert^orates, bicari^onates, cartsonates^ 
trlpoiyphosphates, orthophosphatss. pyrophosphates, hexametaphosphates and sulphates. 

Examples of suitable organic alkaline detergency buiiders include water-soluble amino carboxylatss and 
amino polyacetatea, such as sodium and potassium glydnates, ethylene diamine telraacetaAes, nttrllo 
triacetstes and N-{2-hydroxy 6thyl)nhrilo diaoetatss and diethylene triamine pentaaceiates; water-eoiuble 

2B saltd of phytic acid, such as sodium and potassium phytates: water-^iuble polyphosphates indudlng 
sodtum» potassium and lithium salts of ethane-l-hydroxy-l, 1-diphosphonlc add, the sodium potassium and 
Rthium salts of ethylene diphosphonic acid and the B1«&: water-soluble polycarboxylates such as in salts of 
lactic acid, sucdnic acid, maionic acid, maleic add, cftric acid, carboxymethytoxy sucdntc add, 1.1.2,2' 
etPane tetracarboxyiic add. cyclopentane-cls.cis.ds-tetracarboxyilc acid. melDtic add and pyromeliltfc scid: 

30 water-soluble organic amines and amine salts such as monoethanot amine, diethanol amine and triethand 
amine and salts thereof. 

Another type of detsrgancy builder useful in the present composition comprises wBter-solubks matsriai 
capable of forming a water-msoluble reaction product with water hardness cations preferably Ir combination 
with a crystalltzation seed which Is capable of providing growth sites for said reaction product 
9S A further class of detergency builder materials useful in the present invention are insoluble so^m 
alumlnoslDcatBs. especially those having a calcium Ion exchange capacity of at least 20P milligrBms 
equivalent per gram and a calcium fon exchange rate of at ieast JS3 grams per Iftre per minute per gram. 



40 • . AddWonal Ingredients 

The built detergerrt composiiions of the present Invention can be supplemented by the usual »ddttlv©$ 
converrtionBlly employed in detergent compositions. Optional Ingredients indude soli suspending agents at 
45 about O.t to 10% by weight including watej^olubie salts of carboxy methyl cellulose, carboxy hydroxy 
methyl cellulose and polyethylene glycole having a molecular weight of about 400 to 10000. Dye3, 
pigmentsi optical brighteners and periumes> enzymes, preservatives euch as sodium benzoate. Biksline 
metal or aII<aBne earth metal siticates. suds regulating or euppreselng agents, natural and syntiieOc 
microorystalline and oxidized mlcrocrystalHne waxes, inorganic and organic peroxy bleachmg agents, 
60 polyphOBphonic adds .and acid salts. These materials may be employed in the practico of this invention at 
conventional levels normally employed in detergent formulations. 

Substantially any of the known anionic fluorescent brightening and/or wetting agents can b& ernployed 
. in the practice of this invention, the currenflpr most prefen-od whltensrs are 4,4'-bls[(4-anIlino-6-[bis(2- 
hydroxy ethyl>"amino}-s-triazine'5-yi)am(no}-2^ stilb^e disulphonic add: 4>^bis[(4-aniljno-t[N-24iydfoxy 
55 ethyl-N-m ethyl amino> s-trlazine-2-yl)amlno]-2,2' stilbene disulphonic add disodlum sah; and 4^28^ 
naphthoI(1,2K})trlazol-2-yQ-2«^lbene sulphonic add sodium salt Also suitable for use are nontonic brigh- 
teners such as p-[d-(p-fiuorophenoi)-2-pyro%olin-1-yi] benzene sulfonamide. 

The ccmposltions of the present invention can also optionally include both cationtc and anionic 

.4 
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surfactants. SubstantiaJly any of the known catfonic surfactant? can be advantageously included in tha 
dotargant compositions of the invention. Preferred catlonic surfactants are the alkyl quaternary ammoniurn 
halides and sulphates, especiali/ the mono long chain alkyl (Cs-zs) and aikyiene oxylatBd mono long chain 
aJkyI surfactants, Tha most preferred quatsnrtary ammonium surfactants are the chloride, bromide and 
5 me*iyl sulptete Ca-az alkyltrimethylammonium salts. C?-22 alkyl (dihydroxyelhyl)methylammon!iim salts. 
C8-«2 alkylhydroxyethyldhnathylammonium salts, 08-22 aUcyioxypropyltfimethylammonium salts. Cg-iz 
alkyloxyprcpyl (dihydroxyethyOn^thytammonium salts and Ca-22 alkylo)cy propylhydroxy^yldimethylam- 
monlum salts, wrth Cft-aa alkyloxypropylbis (hydrDxyethyl)mBthylammonjum salts being especially pre- 
farrad. The Current caiionic surfactant of choice Is i60tridecyloxypropylbis(hydroxyBthyI)msthyl ammonium 
ia chloride. The catronic surfactants, when used, will b8 present in amounts up to 12 peiuent by weight, 
preferably from 1 to 5 percent by weight, and most preferably in the range from 2 to 4 pendent by weight 

Although aubstantially any of the known anionic surfactants whfch are typically employed in detergent 
compositions can be advantageously included in the detergent compositions of the invention, water-soluble 
salts, preferably the alkaline metal ammonium and alkylol ammonium salts, of organic sulphuric reaction 
IS products having In their molecular structure an allcyl group containing from about 10 to 20 carbon atoms 
and . a sulphonlc or sulphuric acid group are especiaUy prsfen-ed. Examples of this group of anionic 
surfactants are the sodium and potas^um aiicyl sulphatss, especially those obtained by sulphating the 
higher alcohols {C8-CnB caibon atoms) such as those pnsduced by reducing the glycerides of tailow or 
coconut oil: and tiie sodium and potasaum allcyl benzene sulphonates in which tiie- alkyl group contarns 
20 ' from about 9 to about 15 carbon atoms» In straight chain or bant chain .configuration. Especially valuable are 
linear straight chan alkyl benzene suiphonates in which the average number of oarbon atoms In the alkyt 
group is fnjm aboutjl to 13, abbrevlatBd as Cu-Cis LAS. - . . 

Other suitable anionic surfaclarrts are the alkyl polyethoxylate sulphates, particularly those In which the 
aikyi group contains from 10 Id about 22. preferably from 12 to 18 carbon atoms, and wherein the 
26 poiyethoxylatB chain contains frum 1 to IS efrtoxylate moieties, preferably from 1 to 3 ethoxylate moieties. 
Also suitable for use In the Invention are anionic surfactants such aa the sodium ali<yl glycerol , ether 
suiphonates, especially those ethers of higher alcohols derived f rom taJlow and coconut oIL sodium coconut 
on. fatty add monoglyceride suiphonates and sulphates; sodium and potassium salts of alkyl pheriol. 
ethylene oxide eti>er sulphates containing frtim 1 to 10 units of ethyiene oxide per molecule and wherein 
so the aikyI groups contan from S to 12 cariDon atoms; and sodium or potassium mlts of alkyl ethylene: oxrde 
ether sulphates oont^ning from 1 to 10 units of ethylene oxide per molGcule and wherein the alkyl group 

contains tn^m 10 to 20 carbon adorns*. - v ... . . v-. .« . . , . • , . . , . 

'other anionic surfactarrts include water-soluble salts of esters with alpha-sulphonated tatty adds 
containing from 6 to 20 carbon atoms In the tatty acid group and from 1 to 1 0 carbon atoms in the ester 
as ^s[o^PJ^.^r^]^iP.^isd 2-asylo?cy:altoie-1'-e.uiphC)nlc.^^^ from 2 to 9 cartxin atoms In the 

~ acyl group and trom 9 to ^ caitron atoms in the aikane moiety; alkyl ether sulphates containing from 1 0 to 
20 cartion atoms in the alkyl group and from 1 to 30 motes of ethylene oxide: water-soluble sate of olefin 
suiphonates containing from 12 to 24 carbon, atoms; and bena-alicylojcy alkane suiphonates containing from 1 
to S oarbon atoms in the alkyl group and from 8 to 20 carbon atoms In the alkane moieity. When used, the 
40 anionic surfactants will be employed In amounts up to 12 percent by weight preferably in the range from .1 
to 7 percent by yveight, and most preferably, from 2 to 5 percent by w^ghL The anionic eurfactants are 
preferably employed in combination with cationic surfactants, Alkyl sarcosinales are currently preferred 

anionic surfactants. 

' Other optional ingredients v/hlch can be included In the detergent compositions of the present invention, 
45 In their conventional art established levels for use include solvents, bleaching agents, bleach activators, solK 
suspending agents, corrosion inhibhors. dyes. Wlers, optical brighteners. germicides. pH adjusting ^ents 
(monoethanolamine. sodium carbonate, sodium hydroxide and the like), enzymes, enzyme-stabilizing 
agents, perfumes, fat>Ko softening components, static control agents, and the like. 

The liquid detergent composftions of the present Invention can be conveniently prepared in accordance 
so with the known formulation procedures or techniques which are usually emptoyed in the preparation of 
conventional anionic surfactant-based liquid detergent products. Preferably, the desired surfactant compo- 
nents 0.e„ the glycosido surfactant, the ©fhoxylated nonlonic surfactant, and. if employed, the anionic and/or 
CHtionfc surfactant components) are first dissolved in water and any auxiliary additives which may be 
desired for US9 herein such as, tor example, stabilizers, perfumes, preservatives, colourants, etc, are 
SB subsequently added to the resuiling aqueous surfactant solution. Preferatrfy. any such auxiliary ingredients 
either will be water soluble In character or will be presoiubllizad or pre-dispersed In a portion of the 
surfactant system prior to being added to the mixture. The application of heat to the aqueous mbcture is 
often beneficial during the formulation process in facilitafing the olstatntng of a homogeneous mixture and it 
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Is generally preferred to «tir. or to otherwise provide dood agltstfon to the mbdure during eaid prooess. 
Further, In those fbrmulatians emplo/ing a vfsoosHying agent euoh ammodum or alkali metal eate, tt \b 
genorally preferred to dissolve the desired amount of same in the water at the beginning of the formutstion 
process. 

5 ThG pH of the present tormulations is not particxitarly critical and can be varied or adjusted as desired in 

a gh/en instance. As a genera) rule, however, the pH of such formulations will typically be wittvn the range 
. of from about 8 to 1Z 



10 Experimental Procedures and Results 



The detergent compositions ivere evaluated in the exampiae aa follows: 

Soiled doths vfere v/ashed in e latiomtory^ale vfashino tnachine (Terg-O-Tometer, U-Si Testing 
Company) vthich simulates the action of an agitator^type home washer. Appropriate amounta of deterosnt 
formulations are added to one litre of water at a contrnDed hardness. Wash temperature, aoitafor speed and 
wash, as weO as rinse, time can be controlled via the Tero-O-Tometer. After washing, rinsing (machine or 
by hand) and drying, detergency is taken as a change in the reflectance of the dcrths. Assignments of 
formulas to the test spots are randomized using a simple random number taUe. 
20 The effectiveness of the detergent compositions is determined by reflectance readings using a Gardner 
Color Difference Meter* with alt cloths being read before and after laundering. Each cloth is individually 
placed on the retlectometer and covered by a white ceramic plate standards For the Bandy blacic clay soil 
clothe, only Rd readings are taken. Por all cbths, a and b values, in addition to Rd reacfings, may tie 
observed- 

25 * The soil types wtiich were evaluated are as follows:. 

Bandy Black Clay (BBC): an artificiaUy prepared soil cloth prepared by a dry soiring method where ^e clay 
is ball mdiod into the fabric. • 

TFl: a printed soil cloth (mineral oil-cartJon black taase) purchased from Test Fabrics Incorporated. 
KCO: a soiled cloth prepared by immersion in a lard, margarine and peanut oti-carbon black mixture. 
30 Spangler (SP1>JG): a soited doth prepared by immersion in a soil bath (synthetic setxim, air conditioner 
dust) and then padded and dried. 

EMPA: a soiled cloth prepared by immersion in an olive oil-carbon btdck mbdure. 
DMO: a soiled cloth prepared by immersion in dirty motor oil. 

Cotton, cotton/Dacroa cotton whh permanent press finish, cotton. OacnMi with permanent press finish 
3S were used Ibr the Bandy Black Clay, Ti=i» DMO, HCO and Spangler aoiis. Cotton and cotion: Daoon with 
permanent press finish were used for EMPA and grass soils. 

The foDowing examples illustnate, but are not llmWng of. detergent oompo8ltion£ of the present 
invention. All formulatxona were evahiatsd at S7.7'C. (100* F.) in water having 3. 6 or 1 2 grains of 
hardness. 

Stability evaluations were made by storing oontainera of the deterigent compositions and evaluating the 
appearance of the compositions over time, Oompo$rtions which had phase separated, that is. formed 
distinct layers, over the indicated test periods, were considered to b& failures and thus unacceptable. The 
failures are reported as "P*. The formulations which over the test period had not phase aepanated but 
exhibited some loss in homogeneity of tiie emulsion, e.g., creaming, ware reported t>y the symbol ''S". 
4S These formulafaons while not optimal, are still satisfactory for use. Formulations which exhibited littlei if any, 
change over VhB test pericxf were reported by the symtx)! ^'P". 
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EXAMPLE 1 




Invention 


Control 


Tetrapotessium pyrophosphate 




40.0 


40,0 




Ct 2-1 3 Alkylmonoglyceride 




7^ 


7.0 




C)9 l-th1o[ ethoxylate.y moles ethylene oxide 




7.0 


7^ 




Isotriuecyl oXyp^Opy^^lSv^•^yaroxy einyi/-ineinyi aiTinioniM«n cnionaB 




2JS} 


2,0 




Sodium Imiryi sarcosinatB 




0.0 


2.4 




Sodium lauryl sulfate 




1.B 


0-0 




Water 




Q.S. 


as. 




Test BedUlts Rafldctance Oiffereni::e (before and after washing 










readings) 














25.20 


24.60 


2Z.0 






16.50 


15.40 


24.8 






86.60 


87^ 


87.80 


HCO-3^ 




7.40 


7.00 


7.20 


DM0-3< 




13^ 


10.40 


7.20 






14.70 


19^0 


21.00 


SPNQ-12" ^ . 




10.70 


9.80 


17.50 


BBC-12'*"'""*' ' ' ** ' ." 




'84.70 


85:00 


89:70 






6.10 




•7.10 






11,70 


1030 


8,20 



26 1: Cloths were washed In water having a hardness of .051 gramsyj.(3 grains/U.S. gallon). 
2- Cloths were washed in water having a hardness of .205 grams/l (12 grains/U.S. gallon). 



Ag can b© seen from the rafloctanco data, detergent composWons embodying the Invention, on balance, 
^ provtdo equivalent to better detergency results on oil-t>ased eoife when compared to a leading comrnerdal 
UqUd detergent, In both ^soft" and ''hard'' water, with performance of both the invention detergents and the 
commercial detergents being less effective m the harder water:' The eoricentrated detergents of the 
Invention were used at 1/4-cup dosage equivalent and the commercial detergent was used at l/S-cup 
dosage equhralent^ i.e-. 0.11% and 0.18%, respectively, as the actual concentrations in the waah water. 

EXAMPLE 2 



formulations embodying the inventive concept were made up as set forth in the Table identified as . 
B«ample 2. As can be seen from the reflectance data of Examples 1 and 2, detergent conr^posttions 
embodying the concept of the Invention can be expected to provide equivalent to better performance to that 
provided by the commerctal liquid detergent control of Bcampie 1 on most oil-based stains, and to provide 
an acceptable level of performance on sebum (SPNG) siains. 



EXAMPLES 



Formulations embodying the Inventive concept were made up as set forth in the Table ic5en1ifled as 
Example 3, The reflectance data reported in the Example 3 Table demonstrate that the detergent 
compositions of the- invention can be fonmulated, e.g., increase alkalinity, to increase the level of perfor- 
mance on sebum stains and it Is not^ expected that the Increase In sebum stain removal would be 
accompanied hy any loss in oil-based stain removal. 



EXAMPLE 4 
7 
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FormulBtions embodying the inventive oonoept were made up as set knth In the Table identified as 
Bcample 4. The data is generally Sdlf^xplanatory. The data reported in the Exampte 4 Table demonstrsls 
that excellent to acceptable emulsions are provided by the invention formulaticms. The data also ehow that 
ennuleion stability may be a factor of the alMglycoeidenionionio retic, vrhieh preferably le 1 :1 . 

E3CAMPLe 6 
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TO Rirmulalions embodying the Inventive concept of the invention were made up as set forth In the Table 
rdentrfied as Bcample 5. The data Is senerally self-explanatory. The stabltity data reported In the Example 5 
Table demonstrate that excellent to acceptable emulrforw are provided by the invention formulations. The 
stability results reported as an "S" are Indicative of emulslor>s which remained acceptable over the test 
period but showed slight separation or creaming over the period. 



IS 



BCAMPLE 6 



20 Formulations embodying the Inventive concept were made up as set forth in the Table identtfied as 
&<snnpre 6. The stabifity data reported in the E>cannple 6 Table demonstrate that the Inclusion of addittves, 
suoh as antiredaposition agents, can offset the etabiilty of the Invention detergents and that some addftfves 
ma/ have a detrimertfal effect Polyethylene glycol Is a pref^n^ antlredeposifion agent In the formulatSons 
of this invention. Thus, some experimental work of a non-Inventive nature may be required In developing 

29 fully formulated detergent composrtiona. 

EXAMPI-E7 

so ' 

Formutations embodying the Inventive concept were made up as set forth in the Table Identified as 
Example 7. TTtg stability data reported in the Example 7 Table demonstrate the effect of changing the 
nonionic sofactants in the Invention formulations. The data Indicates that a broad range of ethoicyiated 
nonionic sufectanfts may be used to prepare detergent compositions in accordance with the invention, and 
99 that some experimental work of a rtonrtnyenijve nature may be required in optimizing the stabifity of fully 
tbrmutated compo^ons. 



so 
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EXAMPLE 2 
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3B 




04 


97 






Potassium trlpolyphosphate 


36.5 


36.5 


36^ 


36^ 


36.5 


36.5 


36.5 


36.5 


Cis-ia AlkyI trlglycoside 


7 ft 


T n 








7.0 


7.0 


7.0 


Vis -•Id AlKyl mDnvyiyCuvfuB 






7.0 


7.0 


7.0 


2 fi^niQI emoXy lawi / nivl99 euiy lanB uxiaD 


7 0 


7.0 














nortonic 








7.0 










Cta-tsOKCHaCHaO/H nonionic 








7.0 








Cu-i3-O-<CH?CH20)5H nonionic 












7.0 




Cii-0-(CH2QHzO)&H tapped nonionic 














7.0 


Ci 2 sBc-ihioi ethoxylatB» 9 moles ethyten© 




7.0 












oxide nonionic; 


















Ci?-i4-CKCH2CM20)5H nanrow, nonionic 












7.0 


2.D 


2.0 


lsotr?d8cyloxyprDpylH3j6(2-hydro9<ye9iyl)me!hyt 


2.0 


2.0 


2.0 


2X) 


2.0 


2.0 


ammonium, chloride 
















a.4 


dodhim lauryt sarcosinafte 


2.4 


2A 


2.4 




2.4 


2.4 


2.4 


Water 


as. . 


Q,S, 




as,' 


as. 




Q.S. 


Q.S, 


Test Results: Reflectance Dlfferenoe 




















20.5 


19,B 


18.0 


18.4 


19.1 


19£ 


20.2 


20.0 




12.7 




13,6 


14.4 


12.8 


11.8 


14.6 


13-9 




10-1 


13-0 


12.2 


12.2 


10.6 


0.7 


10.4 


13:1 



25 1: Cioths were washed in water having a hardness Of 102 grams/l (6 grains/gallon). 
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EXAMPLE 


i3 : 






01 


02 


03 


04 


05 


06 


07 


08 


PotBsaium tripolyphosphaie 
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36.5 


365 


36.5 


.36,5 


36-5 


36.5 


36.5 


Sodium carbonate 
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6.5 


6.5 


6.5 


6.5 


6.5 


6.5 


6.5 


Mkyl monogiycQsidB 


7-0 


7.0 


7.0 


7.0 


7.0 


7J) 


7.0 


7.0 


&ii-0-(CH2CH20>H noi^lc 


7.0 
















AOS anionic^ 
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AES enionic* 






7.0- 












0, i-O{CH2CH20)5H topped nonlonic 
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13.0 








Cii-0-(CH2CHzO)9H nonionic 
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Oi2 t-lhiol etho^ylale, 7 moles ethylene oxide 
















norionic 
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Ci2 sec-thiol ethoxylatB, 9 mdee ethylene 
















o)dde nonionic 
















13.0 


Cij-i*-0-(CH2CH20)7H narrow, nonionic 
















lgotridecylQxypropyl-bis(2-hydroxyethyl)methyl 
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2.0 
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2.0 


ammonium chloride 


















Sodium lauryl s«rooslnate ' 


2.4 














Q.S. 


Water 


as. 


Q,S- 


Q.S. 


Q.S. 


Q.S. 


Q.S. 


Q.S. 


Test Results: Reflectanca Difference 


















SPNG-63 


19.0 


16.3 


16.4 


20.1 


21.9 


i8.e 


21.4 


19.7 



1 : a ' olefin sulfonate anionic 
2: alkyl ether sultanate anionic 

3: Cloths were washed in water having a hardness of .051 gramsA {6 grains/gallon). 
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EXAMPLE 4 




51 


52 


53 


54 


S5 


56 


57 


58 






62 


63 


©4 


6S 


66 


TKPP« 
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^OJb 
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1.2 
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1J2 


HtO 


as. 


as. 


as. 


Q.S. 


Q.S. 


as. 


as. 


Q,S, 


Q.S. 


Q.S, 


Q,5, 


Q.S- 


as. 


Q.5, 


as. 


dtabifity Teat 
































Results 
































1 mo. stability 
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P 
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P 


P 


P 


P 


p 


3 mo- 5taWllty 


F 


F 


F 


P 


F 


F 


P 


P 


F 


F 


P 


P 


P 


P 


7 



ft; TetrapotBssium pyrophosphatB 
b: Ct2-i3 Alkyt polyglycosWe having 1 rrwle of glycoside 
so c; Ci 2 Tertfety thiol ethoxylate having 7 moles of ethylene oxtde 
d: Ci2 Tertiary thiol elhoxyteite hstvlng 9 moles of ethylene oxide 
e: feotrid8cytoxypropyIbfe(2-hydroxye^yl)mcthyl ammonium chloride ncnionic 
f: Lauryl sarcosinate eod\um salt anionic 
q: Lauryl ether suffatd sodium ealt anionic 
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EXAMPLES 
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71 
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74 


75 


76 


78 


TKPP 
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Quat 
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0,0 
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Water 


Q.S. 
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. Q.S. 
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Q.S. 


Q,S. 


Stabf ffty Test 




















Resists 
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3 mo« stabilHy 
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? 



1 : Ct2-i5 oihoxytet&d alcoho) having 7 mole? of ethylene oxide 
2; Topped ethoxylated Cii aloohol having 5 motes ethylene oxide 
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EXAMPLE 6 






81 


82 


63 




85 




B7 


SB 


KIP 












30 jD 


3B.5 




















38.6 


APG-1 - 


7.0 


7.0 


7.0 


7.0 


. 7.0 


7.0 


7.0 


7D 


TTE-7 


7,0 


7.0 


7.0 


7JQ 


7.0 


7.0 


7.0 


7JQ 


Oust 


2-0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Sarc 


2.4 


2.4 


2.4 


2.4 


2,4 


2.4 


2,4 


2.4 


PA-lOOO^ 




1.0 














PA45003 


1^ 
















SSMA-1000* 






1,0 








1.0 


IjO 


PEG-50005 














1.0 


IjO 












1,0 








CHC/MC^ • 












1.0 








as. . 
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Stability Test 
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3 mo. stability 


f' 
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F * 
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1: Potassium dl 





Z. Potyacrylate homopolymers, 1000 rtwt 
3: Polyacrylat&homopolymBrs, 4S00 

4: Sulphonated styrone maldc antiydrid© polymer, 1000 mw ; , 



SrPolyethyiBfie glycoJ, 5000 mw 
6; Polyvinyl pyrolHdone 

7: Mixture of carboxymethyi celluiofie and msthyl cdliulose 
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EXAMPLE 7 
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H2O 


as. 
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Stability Test 


















Bddults 
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j 3 mo. stability 
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1: Ci2 S©con(5ary thiol sthoxytete having 8 moles of ethyien© oxid^ 

2: C12-13 aJcoho! having 5 mol9$ ethylene oxide 

3: Narrow Cis-i^ atcohol having 5 moles ethylene oxSdd 
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EXAMPLES 
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Results 
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3 mo. stability 
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1: Oil alcohol havtng 7 moies ethylene oxide 

2; Oil alcohol havrng 9 moles eihylene oxide 

3: Narrow Ciz-i* alcohol having 7 moles ethylene oxide 

4; Narrow Oi2-i4- alcohol having 9 moles ethylene oxide 



The data demonstrate the effeot of changing the rK^nfonlc sur^ctant^ in the invenEion formulations, and 
indic^es that expertmental work of a non-mwentwe nature may be required in developing fully ionnulatEd 
compositians. : 



Claims 

1. A liquid detergent compositloa comprising trom 5 to 22 percent by weight of at least one ^hoxylaled 
nonionic Surfactant^ from 3 to 11 percent by weight of at least one aikyl polygiyccside and from 20 to 50 
percent by weight of at least or^ detergent builder, and soft water. 

2. A liquid deterigent composition according to ctalm 1 wherein said ethoxyiated nonionic surfactant is 
present In a range from $i to 12 percent preferably 7 iDercent, by weight, said alkyi polyglyooslde is present 
SI an amount in the range from 4 to 9 percent pref^al:^ 7 percent by wef ght and said builder ts present tn 
an amount tn the range from 30 to 50 percent preferably 39 to 45 percent by werght 

3. A liquid detergent camposHion according to claim 1 or 2 containing up to 12 percent preferably 1 to 5 
percent and more preferably 2 to 4 percent, by weight of at least one cationic surfactant. 

4. A liquid detergent composition according to claim 3 wherein tf)& cationic surfactant comprises 
isotridscyioxypropyibis (2-iiyclroxyethyl) methyl ammonium chloride. 

5. A liquid detergent composition according to any of claims i to 4 containing up to 12 percent, preferably 
in the range from 1 to 7 percentr more preferably In the range of 2 to 5 percent, by weigtit of at least one 
anionic surfactant 

6. A liquid detergent composition acoortfing to claim 5 wherein the anionic eurfactant comprises sodium 
lauryl sarcostinate. 

7. A liquid detergent composition according to any of claims i to 6 containing from 0.5 to 3 percent by 
weight of polyethylene glycol having a molecular weight In the range from 2000 to 20000. 
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0 Built liquid detergent compositions* 



® Liquid laundry detergents comprising at least 
one ethcxylated nonionic surfactant et least one 
alkyi polyglycostde and et least one detergent build- 
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